Materials and Methods
Lactoferrin prepared from bovine mature milk according to the method of LAW and REITER7) was used. Lactoferrin concentration was measured spectrophotometrically at 280 nm using the extinction coefficients of 12.7 for apo-lactoferrin and 15.1 for iron-saturated lactoferrin3).
For the determination of the concentration of partially iron saturated lactoferrin, LOWRY'S method8) was carried out using apolactoferrin as calibration standard. The value of 80,000 was used for the molecular weight for lactoferrin.
Iron concentration was determined according to the method of KIRKPATRIK et al.6) using 3,3',3''-tripyridine (a product of Wako Pure Chemicals, Osaka).
For apo-lactoferrin preparation, lactoferrin was dialyzed against 0.1M citric acid for 24h, Rapid Preparation of Fe-Lactoferrin then against pure water for 48h, followed by dialysis against 0.05M phosphate buffer, pH 6.5, containing 0.05M NaCl. For testing the conditions of preparation of iron-saturated lactoferrin, apo-lactoferrin (ca. 10mg) was dissolved in 0.9ml of 0.05M sodium bicarbonate-citric acid buffer, pH 7.5, then excess amount of iron (III) ammonium citrate (e. g., 0.1ml of 0.1% (w/v) iron (III) ammonium citrate) was added into the lactoferrin solution.
After incubation for certain affinity chromatography column packed with heparin-Sepharose (Pharmacia AB, Uppsala). The equilibrating buffer for affinity chromatography was 0.01M phosphate buffer, pH 7.0, and the eluting buffer was 0.01M phosphate buffer, pH 7.0, containing 1M NaCl.
Results and Discussion
It is known that lactoferrin has an affinity to heparin1). Thus, it is expected that the iron eluted with lactoferrin from an immobilized heparin column should be the iron which binds to the lactoferrin molecule. Fig. 1-A shows the chromatographic profile when a reaction mixture of lactoferrin and excess iron ion was applied on a heparin-Sepharose column. Free iron ion was eluted in a fall-through manner from the affinity column. The fall-through component was confirmed to contain unbound iron (III) which was measured colorimetrically at 552nm, and did not contain lactoferrin. It was confirmed that iron (III) ammonium citrate solution also showed absorption at 280nm. Lactoferrin was eluted by the buffer containing 1M sodium chloride. The amount of iron in the fraction which showed maximum protein content was measured and the mole ratio of iron to lactoferrin was estimated to be 1.5 to 2.3. Fig. 1-B to 14h for the lactoferrin to be iron ionsaturated or to reach the mole ratio of 2.
However, with 0.1% iron ammonium citrate solution was sufficient for the incubation for 2h to lactoferrin.to achieve iron saturation.
The method reported here could be a timesaving procedure for the preparation of ironsaturated lactoferrin than the one using dialysis.
